INTRODUCTION
The rhizosphere bacteria beneficial to plants are often referred to as Plant Growth Promoting Rhizobacteria or PGPR (Kloepper et al. 1989) . The PGPR can positively influence plant growth by syntheizing plant growth promoting substances or by facilitating the uptake of certain nutrients from the environment. Among the PGPR, fluorescent pseudomonads received considerable interest because of their ability to suppress soil-borne plant pathogens, in addition to promoting plant growth.
Arbuscular mycorrhizal fungi (AM fungi) are of special interest in tropics because of their association with a large number of agricultural crop plants. The benefits of AM fungi include better uptake of nutrients, especially P, suppression of soil-borne plant pathogens, tolerance to water stress, production of plant growth hormones and mobilization of minor elements. The PGPR are synergistic with mycorrhizae in plant growth stimulation and may stimulate root colonization by mycorrhizal fungi (Bagyaraj and Menge 1978; Meyer and Linderman 1986; Chanway and Holl 1991) . There are very few dual inoculation data of AM fungi and PGPR especially fluorescent Pseudomonas of crop plants. This study is aimed to recongnize the impact of dual inoculation involving fluorescent Pseudomons strain VuPf1 and Glomus fasciculatum on growth performance of Vigna radiata challenged with phytopathogens.
MATERIALS AND METHODS
Fluorescent Pseudomonas, G. fasciculatum, F. oxysporum and R. solani were obtained from the Department of Botany, Thiagarajar College, Madurai. Seeds of V. radiata variety VA02 were obtained from Tamil Nadu Agricultural Department, Madurai. Seeds of V. radiata were surface sterilized with 0.1% HgCl 2 for 2 min and bacterized with fluorescent Pseudomonas strain VuPf1. F. oxysporum and R. solani were cultivated in natural medium (sorghum seeds soaked in sucrose solution and autoclaved) and fungal cultures were incorporated into the sterile soilsand mixture (2:1 ratio) in earthen pots. The following treatment schedule was followed:
T Plant materials were cut into bits and dried in an oven at 90°C for 3 days and dry weight was determined. The plant vigour index was determined by multiplying percent germination and root + shoot length. Fine roots were stained using trypan blue (Phillps and Hayman 1970) and the percent root colonization was calculated by grid-line intersect method (Giovannetti and Mosse 1980) . Total nitrogen content was estimated according to the modified micro-Kjeldahl method (Umbriet et al. 1972) . Acid-soluble total phosphorus was estimated by the method of FiskiSubba Rao as modified by Bartlett (1959) . The data were subjected to statistical analysis using IRRISTAT package for one way analysis of variance and Duncan's Multiple Range Test (DMRT).
RESULTS AND DISCUSSION
Dual inoculation with fluorescent Pseudomonas and G. fasciculatum induced an increase in root and shoot length of V. radiata (Table 1 ). In contrast, the root and shoot length was significantly reduced following pathogen treatment. The pathogen-induced reduction in root and shoot length was compensated by mycorrhizal and fluorescent Pseudomonas inoculation. The data presented in figure 1. showed an increase in vigour index of V. radiata upon inoculation with either fluorescent Pseudomonas or G. fasciculatum or both. The index was drastically reduced by pathogen treatment. However, the pathogen-induced effect on the index was nullified upon fluorescent Pseudomonas + G. fasciculatum inoculation. Increased seed germination, root and shoot growth, greater seedling vigour index caused by P. fluorescens was demonstrated in several crops (Ramamoorthy et al. 2001; Khalid et al. 2004; Egamberdieva 2008) . The increased plant growth reported here would possibly be the result of hormonal action since fluorescent Pseudomonas is able to produce substantial quantity of IAA and GA in culture medium (date not shown). The results presented in table 2 showed that dual inoculation with fluorescent Pseudomonas and G. fasciculatum enhanced the mycorrhizal colonization. Earlier studies have also shown a positive influence of dual inoculation involving AM fungi and rhizobacteria on mycorrhizal colonization (Meyer and Linderman 1986; Duponnois and Plenchette 2003; Gamalero 2004; Akhtar and Siddique 2008) . Reduction in percent colonization of G. fasciculatum in the presence of F. oxysporum or R. solani and alleviation of pathogen effect by colonization with mycorrhizal fungi and fluorescent Pseudomonas could be due to the produc- (Barea et al. 1998; Vazquez et al. 2000) . The PGPR are synergistic with mycorrhizae in stimulating plant growth (Meyer and Linderman 1986; Chanway and Holl 1991) . As shown in table 3 and 4 dual inoculation with fluorescent Pseudomonas and G. fasciculatum enhanced the plant biomass, N and P accumulation as compared to single inoculation with either fluorescent Pseudomonas or G. fasciculatum. In an earlier report, Akhtar and Siddique (2008) observed a synergistic interaction between G. intraradices and P. alcaligens which resulted in increased biomass, total nitrogen and total phosphorus accumulation. The ill-effects of F. oxysporum and R. solani on plant biomass, and N and P accumulation were significantly reduced upon fluorescent Pseudomonas + G. fascicultum inoculation.
It is clearly noted that fluorescent Pseudomonas synergistic with mycorrhiza enhances the plant growth and biomass by producing plant growth promoting substances on one hand and antibiotics on the other hand, but without affecting the formation and functioning of mycorrhizal fungi. The present study revealed that an efficient biocontrol strain of fluorescent Pseudomonas strain VuPf1 in combination with G. fasciculatum alleviated the adverse effects of the pathogens in V. radiata. Thus fluorescent Pseudomonas and G. fasciculatum can be exploited for enhancing the productivity of V. radiata even if the soils are infested with phytopathogens. 
